In the past decade, lithium-ion (Li-ion) batteries have been considered as one of the viable alternative technologies for applications such as electrical vehicles and grid energy storage for renewable energies (e.g., solar and wind) due to their high energy density and long cycle life. Recent nanotechnology has acted as the positive catalysts for the development of advanced electrode materials for high-performance Li-ion batteries. In this issue, some typical electrode nanomaterials have been reviewed and discussed.
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The paper "Graphene-based composites as cathode materials for lithium ion batteries" by L. Chen et al. reviews the recent advances in graphene-based composites and their application as cathode materials for Li-ion batteries. They focus on the synthesis methods of graphene-based composites and their superior electrochemical performance in Li-ion batteries.
In the paper "A review on the synthesis of manganese oxide nanomaterials and their applications on lithium-ion batteries" by X. Liu et al., the authors briefly review the recent development of manganese oxide nanomaterials. They present two important viewpoints: (i) simple and effective methods should be explored for the synthesis of manganese oxide nanomaterials with high surface areas and good dispersity in the future; (ii) the electrochemical mechanism of manganese oxide nanomaterials should be deeply understood.
The paper "3D self-supported nanoarchitectured arrays electrodes for lithium-ion batteries" by X. Chen reviews recent advances in the strategies for the fabrication, selection of the different current collector substrates, and structural configuration of three-dimensional self-supported nanoarchitectured arrays electrodes with different cathode and anode materials. It also discussed the intrinsic relationship of the unique structural characters, the conductive substrates, and electrochemical kinetic properties of three-dimensional selfsupported nanoarchitectured arrays electrodes. In addition, It highlights the future design trends and directions of three-dimensional self-supported nanoarchitectured arrays electrodes for future advanced Li-ion batteries.
In conclusion, Li-ion batteries, as one of the most promising electrochemical energy storage technologies, will play a significant role in many applications. To further improve the energy density and cycle life, electrodes based on nanotechnologies (e.g., nanostructure, nanofabrication, and nanoframework) are believed to be the most promising strategy. To achieve these, new methods to synthesize nanomaterials need to be explored, in-depth understanding of the electrochemical phenomena in nanoscale needs to be enhanced, and new tools to characterize nanomaterials need to be developed. With the successful development of high energy density, long cycle life Li-ion batteries, our society will become efficient and sustainable.
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